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Continuous assessment and training are common practices used in large 
organizations to ensure employees are motivated and well trained which indirectly 
improve the overall production and product quality. Various instruments are used to 
evaluate  skill, examining the skills levels, skills requirements, skills change and 
skills utilization patterns and performance of production worker. Some of the widely 
instruments used are UKT, TOWES, CAMERA and CAES. UKT for instance has 
been used in Company A for nearly five years. However, the implementation of the 
method incurs more cost as the result has to be evaluated in Japan and charge is 
imposed to individual worker who takes the test. Moreover, more time is needed to 
get the result available to the company’s human resources department. Hence, this 
research proposes an alternative instrument called Workplace Essential Skills (WES) 
which can produce accurate result in a shorter time, cheaper, simpler to implement 
and locally manage. This is descriptive analysis and case study research which 
employ quantitative and using questionnaire as an instrument. The research had been 
conducted among the production workers from various processes includes assembly, 
machine and inspection in Company A. Data had been analyzed using Rasch 
Measurement Model with Winsteps software version 3.69.0. The total population is 
450 of production workers in Company A and the sample size is 181 workers. The 
findings from the analysis shows that the value of Cronbach Alpha is 0.90 for 
internal consistency of the instrument. Person reliability is 0.87 and item reliability 
value is 0.98, all are excellent values because approaching to one. The value of 
person separation is 2.59 and item separation is 7.48. Both values are acceptable 
because more than two. The PTMEA CORR shows positive values and it indicates 
all items are functioning at the same direction with the construct that being 
measured. The Infit and Outfit MNSQ values are within 0.5 and 1.5, and is 
considered within range of productive measurement. The values of ZSTD is found 
within ±2, it shows a normality of items in WES. Thus, WES can be as an alternative 
instrument to UKT  for selection and new recruitment of workers and also for 








Latihan dan penilaian berterusan adalah aktiviti yang biasa dilakukan oleh organisasi 
besar bagi memastikan semua pekerja dilatih dengan baik dan bermotivasi. Ianya 
secara tidak langsung meningkatkan kualiti dan pengeluaran barangan secara 
keseluruhan. Pelbagai instrumen digunakan untuk menilai tahap kemahiran pekerja 
pengeluaran, keperluan kemahiran, pertukaran kemahiran dan corak penggunaan 
kemahiran dan keupayaan. Antara instrumen yang digunakan secara meluas seperti 
UKT, TOWES, CAMERA dan CAES. UKT sebagai contoh telah digunakan di 
Syarikat A selama lebih kurang lima tahun. Walaubagaimanapun, penggunaan 
kaedah ini melibatkan banyak kos, ianya perlu dinilai di Jepun dan bayaran 
dikenakan bagi pekerja yang mengambil ujian. Tambahan lagi, masa yang panjang 
diperlukan sebelum keputusan ujian diterima oleh jabatan sumber manusia syarikat.  
Kajian ini mencadangkan alternatif instrumen yang dinamakan Workplace Essential 
Skills (WES) yang berupaya menghasilkan keputusan ujian yang tepat dalam masa 
yang singkat, murah, mudah dilaksanakan dan di dalam kawalan sendiri. Ini adalah 
kajian deskriptif secara kajian kes menggunakan kuantitatif dan kertas soal-selidik 
sebagai instrument. Kajian ini melibatkan pekerja pengeluaran dari proses 
pemasangan, mesin dan pemeriksaan di Syarikat A. Data yang diperolehi dari Model 
Pengukuran Rasch telah dianalisa secara statistik dengan menggunakan perisian 
Winstep versi 3.69.0. Jumlah populasi adalah seramai 450 orang dan saiz sampel 
seramai 181 orang. Hasil dapatan menunjukkan bahawa kebolehpercayaan dalaman 
untuk instrumen setara dengan nilai Alpha Cronbach 0.90. Nilai Person Reliability 
dan nilai Item Reliability adalah 0.87 dan 0.98. Nilai ini adalah tinggi kerana 
menghampiri nilai satu. Nilai pemisah orang dan item adalah 2.59 dan 7.48, nilai 
pemisah diterima kerana melebihi dua. PTMEA CORR memberikan nilai positif dan 
ini menunjukkan kesemua item berfungsi pada satu arah yang sama dengan konstruk 
yang hendak diukur. Nilai Infit and Outfit MNSQ berada di antara julat 0.5 dan 1.5 
dan dianggap produktif untuk pengukuran. Nilai ZSTD berada di antara julat ±2 dan 
ini menunjukkan keadaan item adalah normal. Dengan yang demikian, WES boleh 
digunapakai sebagai instrumen alternatif kepada UKT dalam pemilihan dan  
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If you want 1 year of prosperity, grow grain. 
If you want 10 years of prosperity, grow trees. 
If you want 100 years of prosperity, grow people. 
     - Chinese Proverb 
 
1.0  Introduction 
 
 
In this chapter, the background and motivation of the research is outlined, followed 
by problem statements, research questions, aim, objectives of the research, scope of 





1.1 Background and motivation of the research 
 
 
Continuous assessment and training are common practice in large and small 
organization to ensure employees are motivated and trained. It is also useful to 
improve overall production and quality. Various instruments are used to evaluate 
employee’s skill, assessing the skills levels, skills requirements and performance. It 
is commonly accepted that changes in the nature of work and the workplace in the 
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industrial economy are transforming of knowledge, skills and attitudes that are 
needed for successful employment and work performance. These changes are due to 
factors such as technology, management, innovations and competition in the global 
marketplace. In United States for example, the SCANS (1991) introduced a two-part 
of frameworks: workplace ‘competencies’, such as interpersonal skills, familiarity 
with technology or ability to manage resources and ‘foundation skills’, including the 
basic skills of reading, writing and arithmetic.  
According to Steven and Anna (2001) there has been a considerable amount of 
research relating measures of schooling years, qualifications or training spells to 
workers’ labour market success but there has been very little assessment of the role 
of more basic and numeracy skills, largely due to problems with measurement and 
data availability. Competency measurement is an essential aspect in every 
organization to identify the strengths and weaknesses of the human resources and is 
commonly referred to as knowledge possessed and skills of the employees reinforced 
with adequate experience which contributes to the success of the organizations 
(Stasz, 2001). Nevertheless, the required knowledge and skills changes accordingly 
over the ever changing work environments and technology requirements. 
Organizations ascertained that their employees hold the necessary knowledge and 
skills to endure the ever changing needs of the industry hence ensuring the survival 
of the organization. 
Training is one of the ways to ensure that employees gain certain skill standard 
or level of knowledge required for work. Results of the test will assist organization to 
plan and determine which level for training needed. Performance measurements are 
typically done based on a number of successful attempts of an employee towards a 
given task in a process.  
 According to Steven and Anna (2001), individuals without essential skills 
levels of literacy and numeracy is unlikely can perform in the modern workplace. 
The ability to read documents, extract information, communicate in writing and 
perform basic numerical operations are clearly becoming a minimum requirement. 
The requirements become a must in manual process jobs as the technology with 
which employees work becomes more complex and workers are given more 
autonomy to make their own decisions.  
 Bates and Holton (2004), discovered people with limited workplace essential 
skills perceive that the work environment is less supportive. In the transfer of 
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learning, Bates and Holton (2004) also noted that although workplace essential skills 
are important to the economic success of individuals and nations, there is a 
substantial gap between workplace essential skills required for the workplace and 
those that are present in the workplace. 
The manufacturing industry, like other industries that rely on skilled workers, 
faces many challenges in the coming decade. These include recruitment and retention 
of skilled workers, and high quality training to meet the industry’s evolving 
demands. Underlying these industry issues is the need to attract and retain workers 
who have strong technical and foundational skills, also known as essential skills. 
The motivation to go deeper into this research derived from the researcher’s 
experience in electronic manufacturing background. It is important that the selection 
of worker is right at the recruitment level and this can then be followed by well plan 
training and continuous improvement process to ensure retention of a good worker, 
improve productivity and quality as a total. At that point, the researcher concluded 
that the organization needs to have a better assessment instrument that is valid and 
reliable to measure worker’s essential skills level. One way of doing so is by 
developing a new instrument as an alternative to the current one. The weakness of 
the current instrument is used to justify the need to develop a new instrument. The 
strength of a new instrument is identified based on the requirements from the 
organization and reviewed on literature surrounding the element of workplace 















1.2 Problem statement  
 
 
The production workers’ skill in the Company A was evaluated using a proprietary 
Uchida-Kraepelin Test instrument and also called UKT. The instrument was 
originally developed in Japan and started to being applied in the organization since 
year 2009 until middle of year 2010. During its implementation, there had been 
several problems that required serious attention. First, slow processing was one of 
the factor because the result was only made available to the company’s human 
resources section after two weeks as it has to be processed in Japan and return back 
to the organization upon completion. As a result, human resources section has to wait 
for the UKT result to return before recruitment decision can be made. This would 
increase the probability of hiring wrong employee without the right skills. However, 
production cannot wait for the results to come to employ a new worker because to 
delay production means to delay delivery to customers and eventually jeopardizing 
reputation and future business opportunity. All the tests were charged per head count 
for every worker who undertook the test. The most disadvantage of the UKT was the 
organization had no control over the whole process of evaluating right from the 
beginning up to the end. The UKT evaluates only one element of numeracy that was 
insufficient for current requirement in Company A and finally, the instrument was 
complicated because nobody in Company A knows how the final result was 
computed. 
 It is time for Company A to look for an alternative instrument that can offer a 
better result to overcome the above problems. Since UKT has been introduced for 
quite some time in the organization, there are some requirements and competencies 
that need to be evaluated to ensure current requirements in Company A are catered.  
This research enables a more effective instrument that can be used more faster, 
economical, control locally, measure more than one element and simpler. The new 
instrument known as Workplace Essential Skills (WES) is used for new recruitment 







1.3 Research questions 
 
 
Research questions are used to form a basis in deciding the direction and focus of 
this research. The research questions are as follows: 
  
RQ1: Is  WES a valid and reliable instrument to measure workers essential skills? 
 





1.4 Aim and objectives of the research  
 
 
The aim of the research is to propose a new instrument which is used as an input to 
the organization to identify the level of worker’s skill during recruitment stage. It is 
also served as an alternative to current instrument and the result of this research can 
be used by the organization as a guideline for academic prerequisites prospective 




The objectives of the research are described as below: 
 
i. To test the validity and reliability of WES instrument in measuring of 
workplace essential skills.  








1.5 Scope of the research  
 
 
The research had been carried out in the assembly plant of an electronic environment 
at Company A, which is a subsidiary of Japanese multinational company in 
Malaysia. Main product line-up is relay and keyboard. It also fabricates plastic 
injection moulding and stamping die as a secondary product. This research involved 
workers in assembly, machine and inspection of keyboard production in the 
organization because this is a labour intensive manufacturing process and depend 
critically on worker’s skills and knowledge. 181 workers had been selected from the 
organization as a respondent. The research focused on the application of UKT and 





1.6 Organization of the thesis 
 
 
The organization of the thesis is as follows: Chapter 1 discusses about background of 
the research includes problem statement, research questions, objectives and scope of 
research. Chapter 2 presents a review previous researches and works that are related 
to this research. The research method is presented in Chapter 3 which discusses the 
research design, strategy adopted in this research and modes of data analysis. The 
findings of the Workplace Essential Skills (WES) assessment is analyzed and 
discussed in depth in Chapter 4. Finally, the conclusion and future works are 
















2.1  Introduction  
 
 
This chapter reviewed some earlier work on essential skills concept and its 
definitions as well as to ascertain the sub-set of skills which constitute its attributes. 
The other parts of the review related to researches in assessment of essential skills in 
manufacturing industries and also include the previous works that have been done. 
The discussion is finally focused on the requirement to develop an instrument to 





2.2 Essential Skills in general  
 
 
According to Alberta Workforce Essential Skills, AWES (2005), a consultant which 
provide advisory services by doing accurate needs assessments, in today’s 
competitive employment market, workers are expected to come into the job with the 
workplace Essential Skills needed to carry out workplace tasks. Today’s workplace 
is constantly changing as environmental and safety requirements become more 
stringent. Workers must take on more responsibility under lesser supervision. 
Changes in the workplace are constant and always have an impact on individual 
workers. A leaner approach to production requires workers to take on more tasks. 
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The ability of workers to respond to the changing workplace demands has become a 
point of concern as the workplace changes. However, the modern workplace requires 
workers to have higher Essential Skills levels in order to succeed.  Therefore it is 
vital to include skills essential for workplace success in upgrading and training 
curricula. 
Merrifield and Juliet (2007) on their research findings in UK recognize that  
the new global economy is depending on having a ‘basic platform of skills’ that 
allows individuals to update and adapt to change. All employers need to attract and 
retain skilled workers. Employers need workers to understand practices within the 
workplace, safety regulations, legal responsibilities and other work-related duties. 
Much work-related information comes in print, designed and written in ways that 
make it difficult for people with poor literacy skills to understand. However, people 
with good literacy skills will face no difficulties to read and understand. Employers 
face real problems when workers do not understand materials.  
 Another research by Powell et al. (2003) in UK found that the country needs 
a broad range of skills to contribute to a modern economy. The development of 
people’s proficiency in basic and key skills is now an important principle in 
government policies in Wales and UK. The basic and key skills aim to ensure that 
everyone possesses a wide range of Essential Skills.  
 Based on Stasz (2001), changes in the nature of work and the workplace in 
the post industrial economy transforming the knowledge, skills and attitudes of 
workers that are needed for successful employment and work performance. These 
changes are due to factors such as technology, management innovations and stiff 
competition in the global market place. 
 Gagnon et al. (2005), found that employers faced a major challenge in 
maintaining and generating employees’ skills to ensure that they can contribute to 
their organizations’ performance and competitiveness. According to Taylor and 
Ellers  (2001) the changing demands of the workplace have been widely documented 
in recent years. Global competition and technological advances have led to new 
management strategies requiring workers to have a diversity of skills and the 
flexibility to adapt quickly. 
Campbell (2003), stated that as technology and advanced processes change 
the nature of work, Canadian employers require higher levels of literacy from their 
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employees. Most employee posses literacy levels that are not even or of similar 
levels which sometimes can be below the accepted requirements. 
Thompson (2001), stated that successful of company will depend not on the 
ability to out-produce competitors, rather it will depend on the ability to harness the 
power of technology and deliver top quality products and services to the valued 
customers on time, requiring a highly skilled workforce to do the job. This existing 
“skills gaps” must be closed in order to remain the number one economic power in 
the world. 
Ford and Fisher (2001) suggested that the dominant culture and its beliefs, 
values and norms that have developed within relatively homogeneous workforce at 
the workplace is challenged by its increasing diversity. In addition, problems with 
the educational system along with the need for more complex cognitive skills in the 
workplace have led many to conclude that a skills shortage is imminent. The 
individual workers themselves recognized that their knowledge and skills may be 
inadequate for their current jobs as well as for future career goals. In some cases, the 
shortfall is in basic reading and math literacy skills. 
 The Secretary’s Commission on Achieving the Necessary Skills, SCANS 
(2000) formed by the U.S Department of Labour to study the kinds of competencies 
and skills that workers must have to succeed in today’s workplace. The focus  is 
more on the basic skills on reading, writing, arithmetic or mathematics, listening and 
speaking.  
The Adult Measure of Essential Skills, AMES (1997) is an assessments 
designed to measure the necessary workplace and educational basic skills of adults 
who may or may not have graduated from high school. AMES is an assessment that 
focuses on workplace competencies in information, resources, interpersonal, systems 
and technology. AMES addresses these SCANS skills of reading, writing, 
arithmetic/mathematics, information and resources. 
The International Adult Literacy and Skills Survey, IALSS (2003) in Canada 
measured the proficiencies of the workforce based on four domains which are prose 
and document literacy, numeracy and problem solving (OECD and Statistics Canada, 
2005). 
From the above discussion and literatures it can be concluded that workplace 
Essential Skills are important and has been research quite deeply especially in 
advanced country. Changes in environment and competition need flexibility, fast 
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response and managerial innovations. One can conclude that Essential Skills are 
becoming more important currently and more so in the future. Based on these 
discussions, it could be concluded that for successful employment and work 
performance every employee should be able to: 
 
a) demonstrate their competency to take on more responsibility, tasks 
and under less supervision 
b) demonstrate their ability to respond to the changing workplace 
demands 
c) demonstrate their higher essential skills levels in order to succeed 
d) demonstrate their basic platform of skills that allows them to 
update and adapt to change 
e) demonstrate their proficiency in basic and key skills 





2.3 Definition of Essential Skills 
 
 
Based on the literature review it revealed that Essential Skills has various definitions. 
Sandra (2009) defined the Essential Skills based on Human Resources and Skills 
Development Canada, HRSDC (1994) as the skills needed for work, learning and 
life. It provides the foundation for learning all other skills and enable people to 
evolve with their jobs and adapt to workplace change. These Essential Skills underlie 
the performance of most workplace tasks. The terms Essential Skills replaces 
narrower terms such as Literacy or Basic Skills which refer to only some of the skills 
which can be considered essential in modern workplaces. Throughout this study the 
term Essential Skills is used instead of literacy or basic skills. 
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 Department for Employment and Learning, Northern Ireland, DELNI (2002) 
defined an Essential Skills as literacy and numeracy, which require the ability to 
communicate by talking and listening, reading and writing; to use numeracy; and the 
ability to handle information. 
International Adult Literacy Survey, IALS (2003) defined literacy or 
Essential Skills as the ability to understand and employ printed information in daily 
activities, at home, at work and in the community to achieve one’s goals, and to 
develop one’s knowledge and potential. 
According to Noe (2005), Essential Skills refer to skills that are necessary for 
employees to successfully perform on the job and learn the content of training 
programs. Essential Skills include cognitive ability, reading and writing skills. 
Centre for Canadian Language Benchmarks, CCLB (2005), stated that the 
Essential Skills framework of skill domain is expressed in terms of complexity levels 
and most skills are classified into five levels. It is important to note that the essence 
of Essential Skills is captured within these complexity ratings. Four of the nine 
Essential Skills are included in the Comparative Framework: Reading Text, 





2.4 Summary of Essential Skills definitions 
 
 
Essential Skills definitions and interpretations vary according to different literatures 
as discussed earlier. Table 2.1 below is the summary based on literatures and other 










Table 2.1: Summary of Essential Skills definitions 
No. Description Year Definition 
1 HRSDC 1994 
Essential Skills are the skills needed for work, learning 
and life.  It provides the foundation for learning all other 
skills and enable people to evolve with their jobs and 
adapt to workplace change 
 
2 DELNI 2002 
Essential Skills as literacy and numeracy, which require 
the ability to communicate by talking and listening, 
reading and writing, to use numeracy and the ability to 
handle information. 
 
3 IALS 2003 
Essential Skills as the ability to understand and employ 
printed information in daily activities, at home, at work 
and in the community to achieve one’s goals, and to 
develop one’s knowledge and potential. 
4 Raymond A. Neo 2005 
Essential Skills refer to skills that are necessary for 
employees to successfully perform on the job and learn 
the content of training programs. Essential Skills include 
cognitive ability and reading and writing skills. 
 
 
For the purpose of the study, the definition proposed by Human Resources and Skills 
Development Canada, HRSDC (1994) was used to measure the Essential Skills 





2.5 The HRSDC Essential Skills elements 
 
 
There are nine Essential Skills as defined by HRSDC’s (1994), and these skills are 
used independently to support technical skill development and other occupational 
skill. In other words, they provide  a foundation skills and the nine Essential Skills 
are: 
 Reading Text: understanding materials written in sentences or paragraphs 
(e.g. letters, manuals). 
 Document Use: using and understanding labels, graphs, signs and other 
similar materials. 
 Numeracy: using and understanding numbers. 
 Writing: writing text or typing on a computer. 
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 Oral Communication: using speech to share thoughts and information. 
 Working with Others: working with others to complete tasks. 
 Thinking: reviewing information to make decisions. 
 Computer Use: using computers and other technical tools (e.g. word 
processor, fax machine). 
 Continuous Learning: participating in an ongoing process 
 
This research used the first three elements of Reading Text, Document Use 
and Numeracy for instrument development. The selection of elements are based on 
the requirements from the organization based on discussion with the human resource 
and training section manager and also reviewed past empirical research and theories. 
As far as Company A is concerned, if the production worker shows a good ability 
with the first three elements it indicates that the remaining six elements can be taken 





2.6 The theories and empirical studies on the selected elements 
 
 
Many theories of reading (e.g., Chall, 1967, 1996; Clay, 1991; Ehri, 1995; LaBerge 
& Samuels, 1974; Rumelhart, 1994) propose that multiple skills are learned during 
childhood, at home and in school, and they become coordinated into increasingly 
automatic reading. These theories regard skills as components to be acquired and 
assembled. 
According to Skinner (1974), based on the behavioral theory, students learn 
to read by learning a series of discrete, sequenced skills and teachers applied this 
theory by drilling students on skills and having them complete worksheets.  
According to Rumelhart (1977) and Stanovich (1989), readers construct 
meaning using a combination of text-based information and prior knowledge. 
Tompkins (2003), the fluent readers use both their prior knowledge and features in 
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the text simultaneously and interactively, as well as use work-identification skills and 
comprehension strategies simultaneously and interactively  
Rosenblatt (1991), describes two purposes for reading, first is reading 
efferently and second is reading aesthetically. When a person reads a text efferently, 
he or she is only concerned with taking away pertinent information from the text: 
names, dates, themes, facts. Reader response theory suggests that when students read 
efferently rather than aesthetically, they do not learn to love reading and may not 
become lifelong readers (Rosenblatt, 1991). Reading modules provide the 
opportunity for students to read and learn aesthetically while they are reading 
efferently.  
Vygotsky (1978, 1986) viewed reading and writing as social activities that 
reflected the culture and community in which people lived. According to Vygotsky 
(1986), language helps to organize thought, and people use language to learn as well 
as to communicate and share their experiences with others. 
Word reading fluency is the ability to identify written words quickly and 
accurately (Perfetti, 1985, 1999; Stanovich, 1986). The scientific basis for the current 
emphasis on word reading fluency can be partially traced to automaticity theory (AT; 
LaBerge & Samuels, 1974; Samuels & Flor, 1997) and verbal efficiency theory 
(VET; Perfetti, 1985, 1999). Both theories highlight the harmful effects of inefficient 
skills on comprehension and maintain that if word reading demands too much 
attention, little remains for higher level comprehension. According to both theories, 
beginning readers first concentrate on word reading gradually shift attention to 
understand what they read. By this view, repeated practice makes word recognition 
automatic and frees attention for comprehension.  
Consistent with AT and VET, several studies have shown that fluent word 
reading helps comprehension (e.g., Bell & Perfetti, 1994; Fuchs et al., 2001). Gough 
and Tunmer (1986) and Hoover and Gough (1990) proposed that reading consists of 
word recognition, with listening comprehension added on. In support of that theory, 
word reading fluency and listening comprehension are largely independent (Oakhill, 
Cain, & Bryant, 2003; Storch & Whitehurst, 2002). For instance, in early elementary 
school, visual and auditory analysis (e.g., phonemic awareness) determine the speed 
and accuracy of word reading (Pazzaglia, Cornoldi, & Tressoldi, 1993). Even so, 
older children can comprehend well, even when word or pseudoword reading skills 
are poor (Shankweiler et al., 1995; Thompson & Johnston, 2000). Adults, too, can 
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overcome poor word reading. For instance, college students diagnosed with dyslexia 
in childhood or with persistent problems in phonological processing, spelling, or 
rapid word reading, often comprehend adequately (Bruck, 1998; Jackson & 
Doellinger, 2002). 
Less skilled readers low in motivation, or who do not believe in their ability 
to understand well, will likely compensate infrequently and comprehend poorly 
(Butkowsky & Willows, 1980; Johnston & Winograd, 1985). 
According to Rosenblatt (1978), studied on reader response theory has 
revealed that good readers make connections to their reading by keeping into 
associations, feelings, attitudes, and ideas providing the deepest interaction between 
reader and text. 
According to Blachowitz and Ogle (2001), active readers think as they read. 
They use their prior knowledge (which stems from previous experiences) and their 
vocabulary as well as reading strategies to help them comprehend what they are 
reading presently. 
Students will be able to focus attention on significant aspects of the text if 
they can relate the information from the text to the most appropriate set of 
background experiences or prior knowledge, develop a coherent framework for 
remembering or understanding the text material, and practice cognitive skills that 
they will ultimately be able to use alone (Pearson, 1990). 
According to Wolfe and Nevills (2004), the final step in reading is decoding 
automacity so that the brain’s conscious processing functions are completely 
available for understanding print. In addition to identifying words with sufficient 
speed, fluency is related to reading comprehension in two other ways: Readers must 
have the ability to group words into phrases that can be understood and to read 
accurately so they understand the text message (Barone et al., 2005). 
Readers who fail to read words accurately fail to comprehend. Thus, word-
level problems are potentially the most important in creating reading failures, 
because they lead both to word reading problems themselves and to derivative 
comprehension problems. For example, verbal efficiency theory (Perfetti, 1985) 
assumes that readers who lack efficient word identification procedures are at risk for 
comprehension failure. 
With a focus on the theories and empirical studies discussed above one can 
conclude that the skills of reading and document use are about text comprehension. It 
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offers a comprehensive discussion of the cognitive skills involved in reading, 
comprehending, and making use of complex documents. Understanding such skills is 
important at times when printed are being used more and more extensively for work, 
education, and personal development.  
In numeracy study, according to Reyna et al. (2001), other key factors that 
are correlated with numeracy, such as literacy, education, age (older people are more 
likely to be low in numeracy), and race or ethnicity (Hispanics tend to be lower in 
numeracy).  Research has demonstrated that numeracy has effects on decisions that 
are independent of education (Reyna & Brainerd, 2007).  
In another study involving 357 university clinic patients, more than half of 
the participants who had at least some college education answered only one or no 
questions correctly on the three-item general numeracy assessment developed by 
Schwartz, 1997; & Sheridan,  2003.  
Studies have shown that physicians, (Forrow et al., 1992), medical students 
(Sheridan & Pignone, 2002), and well-educated laypersons, (Lipkus et al., 2001) 
often have difficulty performing relatively simple arithmetic calculations and 
comprehending numeric risk estimates, regardless of whether they are expressed 
numerically (e.g., as percentages) or graphically (e.g., as survival or mortality 
curves). Low numeracy has been associated with a number of undesirable health 
outcomes (DeWalt et al., 2004),   
Schwartz et al. (1997), reported that women with higher scores were better 
able to assess the benefit of screening mammography than women with lower scores. 
Other research by Sheridan et al. (2003) also found that patients with higher scores 
were better able to interpret treatment benefits than patients with lower numeracy 
scores. 
For example, Peters et al. (2006) make experimental predictions by 
discussing the deliberative and experiential processing of those high and low in 
numeracy. They note that participants higher in numeracy are better able to 
understand numbers in a deliberative fashion and are also able to draw relevant 
affective meaning from numbers. Participants lower in numeracy do not have the 
deliberative capacity to use the numbers, cannot draw affective meaning from them 
and, therefore, are more susceptible to irrelevant sources of information. 
Based on the past research findings discussed above one can say that low 
numeracy is pervasive and constrains informed patient choice, reduces medication 
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compliance, limits access to treatments, impairs risk communication, and affects 
medical outcomes. Numeracy explains unique variance in medical decision making 
beyond that explained by such factors as education or intelligence, and cannot be 
reliably inferred by observable patient characteristics. Well-validated objective 
numeracy measures provide the most accurate assessment of basic numerical skill.  
 Finally, one can conclude that reading text including document use and 
numeracy are the basic elements that every individual must have in order to learn 





2.7 Current Essential Skills instruments 
 
 
This section discussed the existing Essential Skills instruments and its elements that 






A Test of Workplace Essential Skills (TOWES) is an assessment instrument that uses 
actual workplace documents to evaluate three elements of essential skills (reading 
text, document use and numeracy). It was developed in 1998 by Bow Valley College 
to assess the literacy and numeracy skills required by workers in:  
 
i. Reading Text: The ability to find and use information contained in text, 
paragraphs, letters, report, etc. 
 
ii. Document Use: The ability to find and use information contained in charts, 




iii. Numeracy: The ability to find and use quantitative information like 
measuring, calculating, scheduling, budgeting, estimating, analyzing data, etc. 
 
Each test in TOWES is based on an actual task carried out by a particular 
group of workers in Canada. Custom test design means that the parameters for each 
TOWES assessment are defined by the requirements of the occupation or group of 
occupations under consideration. It uses the mass of data collected during HRSDC’s 
Essential Skills Research Project (ESRP) to ensure that test content is a valid 
reflection of workplace reality. The tests results are delivered in a framework based 
on the International Adult Literacy Survey (IALS) 500 points and are consistent from 
one occupation to another. The summary of complexity levels are as shown in Table 
2.2, 2.3 and 2.4 below. 
 
Table 2.2: The Complexity Levels for Reading Text 
Levels Scores Reading Text 
1 0-225 
Most of the tasks in this level require the respondent to read relatively short text to 
locate a single piece of information which is identical to or synonymous with the 
information given in the question or directive. If plausible but incorrect 
information is present in the text, it tends not to be located near the correct 
information.   
2 226-275 
Some tasks in this level require respondents to locate a single piece of information 
in the text. However, several distracters or plausible but incorrect pieces of 
information may be present or low-level inferences may be required. Other tasks 
require the respondent to integrate two or more pieces of information or to 
compare and contrast easily identifiable information based on a criterion provided 
in the question or directive. 
3 276-325 
Tasks in this level tend to require respondents to make literal or synonymous 
matches between the text and information given in the task or to make matches 
that require low-level inferences. Other tasks ask respondents to integrate 
information from dense or lengthy text that contains no organizational aids such 
as headings. Respondents may also be asked to generate a response based on 
information that can be easily identified in the text. Distracting information is 
present, but is not located near the correct information. 
4 326-375 
These tasks require respondents to perform multiple-feature matches and to 
integrate or synthesize information from complex or lengthy passages. More 
complex inferences are needed to perform successfully. Conditional information 
is frequently present in tasks at this level and must be taken into consideration by 
the respondent.
5 376-500 
Some tasks in this level require the respondent to search for information in dense 
text which contains a number of plausible distracters. Others ask respondents to 
make high-level inferences or use specialized background knowledge. Some tasks 
ask respondents to contrast complex information.
 
Table 2.3: The Complexity Levels for Document Use 
Levels Scores Document Use 
1 0-225 Tasks in this level tend to require the respondent either to locate a piece of 
information based on a literal match or to enter information from personal 
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knowledge onto a document. Little, if any, distracting information is present. 
2 226-275 Tasks in this level are more varied than those in Level 1. Some require the 
respondents to match a single piece of information. However, several 
distracters may be present or the match may require low-level inferences.  
Tasks in this level may also ask the respondent to cycle through information 
in a document or to integrate information from various parts of a document. 
3 276-325 Some tasks in this level require the respondent to integrate multiple pieces of 
information from one or more documents. Others ask respondents to cycle 
through rather complex tables or graphs which contain information that is 
irrelevant or inappropriate to the task.
4 326-375 Tasks in this level, like those at the previous levels, ask respondents to 
perform multiple-feature matches, cycle through documents and integrate 
information. However, they require a greater degree of inference. Many of 
these tasks require respondents to provide numerous responses but do not 
designate how many responses are needed. Conditional information is also 
present in the document tasks at this level and must be taken into account by 
the respondent.  
5 376-500 Tasks in this level require the respondent to search through complex displays 
that contain multiple distracters, to make high-level text-based inferences and 
to use specialized knowledge. 
 
Table 2.4: The Complexity Levels for Numeracy 
Levels Scores Numeracy 
1 0-225 Tasks in this level require the respondent to show an understanding of basic 
numerical ideas by completing simple tasks in concrete, familiar contexts 
where the mathematical content is explicit with little text. Tasks consist of 
simple, one-step operations such as counting, sorting dates, performing 
simple arithmetic operations or understanding common and simple percents 
such as 50%. 
2 226-275 Tasks in this level are fairly simple and relate to identifying and 
understanding basic mathematical concepts embedded in a range of familiar 
contexts where the mathematical content is quite explicit and visual with few 
distracters. Tasks tend to include one-step or two-step processes and 
estimations involving whole numbers, benchmark percents and fractions, 
interpreting simple graphical or spatial representations and performing simple 
measurements.  
3 276-325 Tasks in this level require the respondent to demonstrate understanding of 
mathematical information represented in a range of different forms, such as in 
numbers, symbols, maps, graphs, texts and drawings. Skills required involve 
number and spatial sense, knowledge of mathematical patterns and 
relationships and the ability to interpret proportions, data and statistics 
embedded in relatively simple texts where there may be distracters. Tasks 
commonly involve undertaking a number of processes to solve problems.   
4 326-375 Tasks in this level require respondents to understand a broad range of 
mathematical information of a more abstract nature represented in diverse 
ways, including texts of increasing complexity or in unfamiliar contexts. 
These tasks involve undertaking multiple steps to find solutions to problems 
and require more complex reasoning and interpretation skills, including 
comprehending and working with proportions and formulas or offering 
explanations for answers. 
5 376-500 Tasks in this level require respondent to understand complex representations 
and abstract and formal mathematical and statistical ideas, possibly 
embedded in complex texts. Respondents may have to integrate multiple 
types of mathematical information, draw inferences or generate mathematical 
justification for answers. 




TOWES is a good predictor of success in training and can pinpoint skill gaps. 
In the workplace, TOWES scores have been correlated to safety and accident rates. 
The test can be used in a variety of HR functions including recruitment, training, 






The Communications and Math Employment Readiness Assessment (CAMERA) 
System is an integrated assessment and curriculum system for adult learners 
interested in developing the skills they need at work. Developed by Pathway to 
Possibilities (PTP) Adult Learning and Employment Programs, the CAMERA 
System employs real-life workplace documents and tasks to test and develop adult 
learners’ reading, document use, writing and numeracy skills. Drawn from HRSDC’s 
Essential Skills research, the documents and tasks together represent common 
activities in a wide variety of entry-level occupations and diverse employment 
settings. 
CAMERA is a series of standardized tests that provide placement and 
diagnostic information about adult learners’ abilities to manage workplace 
communications and numeracy tasks. The assessments incorporate authentic 
workplace documents, input from employers, and Human Resources and Skills 
Development Canada’s (HRSDC) Essential Skills Profiles to give an accurate 
snapshot of learners’ skills. CAMERA tasks are selected from a wide variety of 
occupations and job sectors; the skills learners are asked to demonstrate are not 
occupationally specific but, rather, highlight the underlying Essential Skills required 
for success on the job. CAMERA comprises tasks that assess four skill domains: 
reading text, document use, numeracy and writing. The CAMERA System was 
created to help upgrading programs meet the needs of adults strengthening literacy 
and numeracy skills for work. CAMERA tests were developed to provide 
information to both learners and practitioners on the skills learners have and those 
they need to work on.  
The scoring is based on HRSDC Essential Skills Levels 1, 2, 3, 4 and 5.  
CAMERA is designed to provide information that will help instructors prepare an 
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effective workforce literacy program. CAMERA also provides results that can be 
shared with learners so they can monitor their own progress. 
 
 
2.7.3  CAES 
 
 
Common Assessment of Essential Skills (CAES) tool was developed by Literacy 
Link Eastern Ontario (LLEO) to assist practitioners to tie Literacy and Basic Skills 
(LBS) Outcomes to Essential Skills. The project involved articulating the Common 
Assessment of Basic Skills (CABS) Online demonstrations to Essential Skills in the 
areas of Reading Text, Document Use and Numeracy. It provides a practical 
assessment tool for use with Literacy/Basic Skills candidates who can work on 






The Uchida-Kraepelin Test (UKT) is a questionnaire modified from the Kraepelin's 
arithmetic test. The UKT measures the ability of takers on task performance speed 
and task performance accuracy. The results of the UKT provide an estimate of the 
individual's character. The UKT requires focused effort and attention by the subject, 
making this test useful for the assessment not only of character. The UKT is a simple 
serial addition test, which requires takers to perform calculations as fast and 
accurately as possible within 30 min and is commonly used for assessment of basic 
job performance in Japan. This was achieved using pre-printed paper containing 15 
lines of random, single-digit, horizontally aligned numbers. For each minute of the 
test, the subject was instructed to begin a new line regardless of their position on the 
current line. Each line contained an excess of calculations such that the subjects were 
not able to finish any line for a particular minute before being prompted to move on 
to the start of the next minute by the examiner's prompting. This test is usually 
performed for repeated 15 min of work and 5 min rest cycles. UKT is designed using 
a simple concept of addition of two consecutive numbers as shown in Figure 2.1.  
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FIRST  5   7   8   6   5   4   …… 
HALF             
6   5   4   7   8   6   …… 
 Figure 2.1: A sample of UKT test sheet 
  
Based on Figure 2.1, the only skill required by the test is addition skill. From 
first row, the addition of five and seven is twelve. The result required for this test is 
only the last digit which is digit two and must be written under and in between these 
two numbers. This process is repeated with the next number which is eight. The 
summation of these two numbers is fourteen and the result to be written is four. 
Similar task is repeated until time for the test is over. A sample of test result is shown 
in Figure 2.2. 
 
FIRST  5   7   8   6   5   4   ……  
HALF           2    5    4     1   9      …… 
   6   5   4   7   8   6   …… 
Figure 2.2: A sample of UKT test result 
 
  Score for UKT is evaluated based on the number of right answers within the 
given time period. The scale is used for the evaluation schema as below: 
 1 – Excellent 
 2 – Good 
 3 – Average 
 4 – Fair 
 5 – Poor 
   
 
Those workers who fall under scale one and two are considered competent 
and can work independently with less supervision but for scale three need frequent 
guidance and supervision. Those fall under four and five they really need training 
and not suitable for difficult process in production line. 
 The summary of current assessment instruments in Table 2.5 are used as a 
guideline to decide which element to be adopted to develop a new assessment 
instrument for this research. From Table 2.5, one can conclude that, reading text, 
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document use and numeracy are the most elements that being assessed by TOWES, 
CAMERA and CAES instruments.  
 
Table 2.5: Summary of current assessment instruments 
No Assessment Instrument Assessment Element 
1 TOWES (Test of Workplace Essential Skills) a) Reading Text 
b) Document Use 
c) Numeracy 
2 CAMERA (Communications and Math Employment Readiness 
Assessment) 
a) Reading Text 
b) Document Use 
c) Numeracy 
d) Writing Skills 
3 CAES (Common Assessment of Essential Skills) a) Reading Text 
b) Document Use 
c) Numeracy 





2.8 Selection of Essential Skills elements 
 
 
As discussed earlier in Essential Skills definition and current assessment instruments 
from previous worked, most of the instruments in Table 2.5 measured at least 3 
elements which are reading text, document use and numeracy. Except for 
CAMERA’s instrument that measured writing skills as an additional element and 
UKT instrument that are lacking on both reading text and document use elements. 
The justification of the selection of WES elements are based on two reasons. First is 
based on organization’s top management decisions from managing director, 
directors, general managers, human resource manager and training manager.  As far 
as Company A is concerned the three elements of Reading Text, Document Use and  
Numeracy are reflected the most basic requirements to focus for workers in 
production line. Failing the first three elements mean the workers are not competent 
to be recruited in production line because this is the Essential Skills minimum 
requirements.  
Second is based on the 3 assessment instruments which are using the same 
elements of reading text, document use and numeracy to measure Essential Skills of 
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worker. Therefore the same three elements are adopted to develop a new assessment 





2.9 The complexity levels of Essential Skills 
 
 
This research adapted the Essential Skills complexity levels derived from 
International Adult Literacy Survey (IALS) 500 points. These tasks arranged along 
their respective scale in terms of their difficulty for adults and the level of 
proficiency needed to respond correctly to each task. The procedure used in IALS to 
form these complexity levels is based on Item Response Theory (IRT). The IRT is a 
mathematical model used for estimating the probability that a particular person will 
respond correctly to a given task from a specified pool of tasks, Murray et al. (1998). 
In an attempt to display the progression of complexity and difficulty, each 
proficiency scale is divided into different levels. Both the literacy and numeracy 
scales used five levels where Level 1 represents the lowest level of proficiency while 
Level 5 the highest. These levels are defined as follows: Level 1 (0-225), Level 2 
(226-275), Level 3 (276-325), Level 4 (326-375) and Level 5 (376-500).  
Since each level represents a progression of knowledge and skills, individuals 
within a particular level not only demonstrate the knowledge and skills associated 
with that level but the proficiencies associated with the lower levels as well. In 
practical terms, this means that individuals performing at 250, the middle of Level 2 
on one of the literacy or numeracy scales are expected to be able to perform the 
average Level 1 and Level 2 task with a high degree of proficiency. 
Based on the five levels of proficiency, Level 1 is regarded as the lowest and 
Level 5 is the highest. The organization sets Level 3 as the minimum requirement for 
workers to be qualified in the production line or employed during selection and 
recruitment phase. The level is set based on the International Adult Literacy and 
Skills Survey (IALSS) that measured the proficiency levels of the Canadian 
population in four domains: prose and document literacy, numeracy, and problem 









Alberta Workforce Essential Skills (AWES, 2005).  Integrating workplace Essential 
Skills into curricula: A process model.  Retrieved Jun 30, 2009 from 
 http://www.nald.ca/aaal.htm 
 
Allington, R. (1977). If they don't read much, how they ever gonna get good? 
Journal of Reading, 21, 57-61. Cited, Jiaxiu Yang (2006), A Meta-Analysis 
of the Effects of Interventions to Increase Reading Fluency Among 
Elementary School Students. 
 
Allington, R. L. (1983). The reading instruction provided readers of differing reading 
abilities. The Elementary School Journal, 83, 548-559. Cited, Jiaxiu Yang 
(2006), A Meta-Analysis of the Effects of Interventions to Increase Reading 
Fluency Among Elementary School Students. 
 
Allington, R. L. (1984). Oral reading, In P. D. Pearson (Ed.), The handbook of 
reading research (pp. 829-864). New York: Longman. Cited, Jiaxiu Yang 
(2006), A Meta-Analysis of the Effects of Interventions to Increase Reading 
Fluency Among Elementary School Students. 
 
Adult Measure of Essential Skills (AMES) is a trademark of the Steck-Vaughn 
Company (1997). The information in this section is adapted from literature 
developed by the Steck-Vaughn Company and published by the Riverside 
Publishing Company. 
 
Ananiadou, K., Emslie-Henry, R., Evans, K., and Wolf, A. (2004). Identifying 
effective workplace basic skills strategies for enhancing employee 
productivity and development. Scoping and pilot study report. London: 
NRDC & Institute of Education, University of London. 
 
Anderson, R.C., Hiebert, E. H., Scott, J. A., and Wilkerson, I. A. (1985). Becoming a 
nation of readers: The report of the Commission on Reading. Champaign, IL: 
The Center for the Study of Reading. Cited,  Jiaxiu Yang (2006), A Meta-
Analysis of the Effects of Interventions to Increase Reading Fluency Among 
Elementary School Students. 
 
Ary, D., Jacobs, L. and Razaviech, A. (1990). Introduction to Research in 






Azrilah, A. A., Azlinah, M., NoorHabibah, A., Sohaimi, Z., Azami, Z., Hamza, A. G., 
and Mohd, S. M. (2008). Application of Rasch Model in Validating the 
Construct of Measurement Instrument, International Journal of Education 
and Information Technologies, Vol.2, No.2, 2008, pp.167-171. 
 
Azrilah, A. A. (2009). Rasch Fundamentals: Scale Construct and Measurement 
 Structure. National Library Malaysia. 
 
Barone, D., Hardman, D., and Taylor, J. (2005). Reading First in the classroom. 
Boston: Allyn & Bacon. 
 
Bassi, L., and McMurrer, D. (2007, March). Maximizing your return on people. 
Harvard Business Review. Retrieved July 22, 2008, from 
http://harvardbusinessonline.hbsp.havard.edu/hbsp/hbr/articles. 
 
Bates, R., and Holton III, E. F. (2004). Linking workplace literacy skills and transfer 
system perceptions. Human Resource Development Quarterly, 15(2), 153-
170. Cited from Saul Carliner, Mohamed Ally, Naxin Zhao, Leslie Bairstow, 
Sam Khoury, Lynn Johnston (2006). What we know and what we need to 
know about competencies, diversity, e-learning, and human performance 
improvement. Retrieved on December 30, 2009. 
 
Bell, L.C., and Perfetti, C.A. (1994). Reading skill: Some adult comparisons. Journal 
of Educational Psychology, 86, 244–255. 
 
Besser, S., Brooks, G., Burton, M., Parisella, M., Spare, Y., Stratford, S. (2004). 
Adult literacy learners' difficulties in reading: an exploratory study. London: 
NRDC. Cited from John Bensemen, Alison Sutton, Josie Lander (2005. 
Working in the Light of Evidence, as well as Aspiration. A Literature of the 
Best Available Evidence about Effective Adult Literacy, Numeracy and 
Language Teaching. 
 
Biemiller, A. (1977). Relationship between oral reading rates for letters, words, and 
simple text in the development of reading achievement. Reading Research 
Quarterly, 13, 223-253. Cited, Jiaxiu Yang (2006), A Meta-Analysis of the 
Effects of Interventions to Increase Reading Fluency Among Elementary 
School Students. 
 
Blachowitz, C., and Ogle, D. (2001). Reading comprehension: Strategies for 
independent learners. New York: Guilford. 
 
Bloom, M., Campbell, A., and Gagnon, N. (2001). Breaching the barriers to 
workplace literacy. Cited from Saul Carliner, Mohamed Ally, Naxin Zhao, 
Leslie Bairstow, Sam Khoury, Lynn Johnston (2006). What we know and 
what we need to know about competencies, diversity, e-learning, and human 
performance improvement. Retrieved on December 30, 2009. 
 
Bond, T.G. and Fox, C.M. (2001). Applying the Rasch Model: Fundamental 
Measurement in The Human Sciences. New Jersey: Lawrence Erlbaum 
Associates Publishers, London 
109 
 
Bond, T. G. and Fox, C. M. (2007). Applying the Rasch Model: Fundamental 
Measurement in the Human Sciences. Second Edition. 
 
Bow Valley College (2000). TOWES Canada’s Essential Credential: Test Overview 
and Sample Test.  Retrieved June 24 2009 from http://www.towes.ca and 
http://www.bowvalleycollege.ca  
 
Bristow, P. S. (1985). Are poor readers passive readers? Some evidence, possible 
explanations and potential solutions. The Reading Teacher, 39(3), 318-324. 
Cited, Jiaxiu Yang (2006), A Meta-Analysis of the Effects of Interventions to 
Increase Reading Fluency Among Elementary School Students. 
 
Bruck, M. (1998). Outcomes of adults with childhood histories of dyslexia. In C. 
Hulme &R.M. Joshi (Eds.), Reading and spelling: Development and 
disorders (pp. 179–200). Mahwah, NJ: Erlbaum. 
 
Butkowsky, I.S., and Willows, D.M. (1980). Cognitive-motivational characteristics 
of children varying in reading ability: Evidence for learned helplessness in 
poor readers. Journal of Educational Psychology, 72, 408–422. 
 
Caffrey, E. (2006). A Comparison of Dynamic Assessment and Progress Monitoring 
in the Prediction of Reading Achievement for Students in Kindergarten and 
First Grade. 
 
Campbell, A. (2003). Strength from Within: Overcoming the Barriers to 
 Workplace Literacy Development. 
 
Canadian Trucking Human Resource Council (2004). Profile of Driver Shortage, 
Driver Turnover and Future Demand Estimates. Retrieved September 2009 
from http://www.cthrc.com  
Carnevale, A. P., Gainer, L. J., and Meltzer, A. S. (1990). Workplace  Basics: The 
Essential Skills Employers Want. San Francisco, CA: Jossey-Bass. 
 
CCLB. (2005). Centre for Canadian Language Benchmarks to Essential Skills: A 
comparative framework. Retrieved from itsessential.ca: from 
http://www.itsessential.ca/itsessential 
 
Chall, J. S. (1967).  Learning  to  read:  The great  debate. New York: McGraw-Hill.  
 
Chall, J. S. (1996). Stages of reading development (2nd ed.). Orlando, FL: Harcourt 
Brace. 
 
Clay, M. M. (1991). Becoming literate: The construction of inner control.  







Coben, D. (2003). Adult numeracy: review of research and related literature. 
London: NRDC. Cited from John Bensemen, Alison Sutton, Josie Lander 
(2005). Working in the Light of Evidence, as well as Aspiration. A Literature 
of the Best Available Evidence about Effective Adult Literacy, Numeracy 
and Language Teaching. 
 
Coben, D., O’Donoghue, J., and FitzSimons, G. E. (Eds.) (2000). Perspectives on 
adults learning mathematics: Theory and practice. London: Kluwer Academic 
Publishers. Cited from Building on our Competencies: Canadian Results of 
the International Adult Literacy and Skills Survey (2003). 
http://www.statcan.ca 
 
Cohen, R. J. and Swedlik, M. E. (2002). Psychological testing and measurement: an 
introduction to test and measurement. (5th ed.). New York: McGraw-Hill. 
 
Creswell, J. W. (2008). Education research: Planning conducting and evaluating 
quantitative and qualitative research. (3rd ed.). New York: Pearson 
International Edition. 
 
Cromer, W. (1970). The difference model: A new explanation for some 
readingdifficulties. Journal of Educational Psychology, 61, 471-483. Cited, 
Jiaxiu Yang (2006), A Meta-Analysis of the Effects of Interventions to 
Increase Reading Fluency Among Elementary School Students. 
 
Davidson, R. K., and Strucker, J. (2002). Patterns of word-recognition errors among 
adult basic education native and nonnative speakers of English. 
ScientificStudies of Reading, 6(3), 299-316. Cited from John Bensemen, 
Alison Sutton, Josie Lander (2005. Working in the Light of Evidence, as well 
as Aspiration. A Literature of the Best Available Evidence about Effective 
Adult Literacy, Numeracy and Language Teaching. 
 
Davis, M. (1997). “Getting Workers Back to the Basics,” Training and Development 
(October 1997): 14-15.  
 
Department for Employment and Learning, Northern Ireland. (2002). Essential Skills 
for Living, Equipped for the Future, Building Tomorrow . Retrieved from 
http://www.delni.gov.uk/essential_skills_and_action_plan.pdf 
 
DeWalt, D. A., Berkman, N. D., Sheridan, S., Lohr K. N., Pignone, M. P. (2004). 
Literacy and health outcomes: A systematic review of the literature. J Gen 
Intern Med. 19: 1228–1239. 
 
Diana, J. T., and Fran, S. E. (2001).  Ready for Work: Essential Skills for Kentucky 
Jobs The Employer Perspective. 
 
Ehri, L.C. (1995). Phases of development in learning to read words by sight. Journal 
of Research in Reading, 18, 116–125. 
 
Essential Skills and Boeing (2004). Retrieved September 15 2011. From 
 http://www.towes.com/media/10121/towes-casestudy-boeing04.pdf  
111 
 
Foorman, B. R., Francis, D. J., Fletcher, J. M., Schatschneider, C., and Mehta, P. 
(1998). The role of instruction in learning to read: Preventing reading failure 
in at-risk children. Journal of Educational Psychology, 68, 70-74. Cited, 
Caresa Lynn Young (2008), The Effects of Group Size on Reading Outcomes 
of Identified Nonresponders. 
 
Ford, J. K. and Fisher, S. (2001), The role of training in a changing workplace and 
workforce: New perspectives and approaches, pg. 164-178. 
 
Forrow, L., Taylor, W. C., and Arnold, R. M., (1992). Absolutely relative: How 
research results are summarized can affect treatment decisions. Am J Med. 
92: 121–124. 
 
Francis, D. J., Shaywitz, S. E., Stuebing, K. K., Shaywitz, B. A., and Fletcher, J. M. 
(1996). Developmental lag versus deficit models of reading disability: A 
longitudinal, individual growth curves analysis. Journal of Educational 
Psychology, 88, 3-17. Cited, Devin Kearns (2010), Describing the Cognitive 
Characteristics of Reading Disability Subtypes. 
 
Frankenstein, M. (1989). Relearning mathematics: A different third ‘R’ – Radical 
maths. London: Free Association Books. Cited from Building on our 
Competencies: Canadian Results of the International Adult Literacy and 
Skills Survey (2003). http://www.statcan.ca 
 
Friedenberg, L. (1995). Psychological Testing: Design, analysis and use. Boston: 
Allyn & Bacon 
 
Fuchs, L.S., Fuchs, D., Hosp, M.K., and Jenkins, J.R. (2001). Oral reading fluency as 
an indicator of reading competence: A theoretical, empirical, and historical 
analysis. Scientific Studies of Reading, 5, 239–256. 
 
Gagnon, N., Bloom, M., Watt, D. (2005). Changing Employers’ Behaviour about 
Training.  
 
Gal, I. (1997). Numeracy: Imperatives of a forgotten goal. In L.A. Steen (Ed.), Why 
Numbers count: quantitative literacy for tomorrow’s America (pp. 36-44). 
New York: The College Board. Cited from Building on our Competencies: 
Canadian Results of the International Adult Literacy and Skills Survey (2003). 
http://www.statcan.ca 
 
Gambrell, L. B.,Wilson, R. M., and Gantt, W. N. (1981). Classroom observations of 
task-attending behaviors of good and poor readers. Journal of Educational 
Research, 74, 400-404. Cited, Jiaxiu Yang (2006), A Meta-Analysis of the 








Glass, B., and Wallace, L. (2001). Numbers talk. A cross-sector investigation of best 
practices in LBS numeracy. North Bay, Ontario: The Ministry of Training, 
Colleges and Universities & The National Literacy Secretariat. Cited from 
John Bensemen, Alison Sutton, Josie Lander (2005. Working in the Light of 
Evidence, as well as Aspiration. A Literature of the Best Available Evidence 
about Effective Adult Literacy, Numeracy and Language Teaching. 
 
Goldstein, I., and Gilliam, P. (1990). Training systems in the year 2000. American 
Psychologist, 45, 134-45.  
 
Good, R. H., Simmons, D. C., and Smith, S. (1998). Effective academic interventions 
in the United States: Evaluating and enhancing the acquisition of early 
reading skills. School Psychology Review, 27, 45–56. Cited, Jiaxiu Yang 
(2006), A Meta-Analysis of the Effects of Interventions to Increase Reading 
Fluency Among Elementary School Students. 
 
Gough, P. B., and Tunmer, W. E. (1986). Decoding, reading, and reading disability. 
Remedial and Special Education, 7, 6–10. 
 
Government of Canada (2004). Meeting the Challenge : A Guide to Working with 
Essential Skills. 
 
Hammer, M. (2007, Spring). The seven deadly sins of performance measurement and 
how to avoid them. [Electronic version]. MIT Sloan Management Review, pp. 
19-28. 
 
Heath, S. B. (1980). The functions and uses of literacy. Journal of Communication, 
30, 123–133. Cited from Building on our Competencies: Canadian Results of 
the International Adult Literacy and Skills Survey (2003). 
http://www.statcan.ca 
 
Henessey, S. (2009). Defining Essential Skills: An Overview of Essential Skills 
Definitions Across Provincial, National and International Jurisdictions. 
 
Hoover, W. A., and Gough, P. B. (1990). The simple view of reading. Reading and 
Writing: An Interdisciplinary Journal, 2, 127–160. 
 
Howard, U. (January, 2004). Numeracy is the most pressing adult basic skill. Cited 
from John Bensemen, Alison Sutton, Josie Lander (2005. Working in the 
Light of Evidence, as well as Aspiration. A Literature of the Best Available 
Evidence about Effective Adult Literacy, Numeracy and Language Teaching. 
 
Human Resources and Skills Development Canada, HRSDC (2003). Background 
information on the International Adult Literacy Survey (IALS), 2003. HRSDC. 
Essential Skill Retrieved 2006 from www. hrsdc-hdcc.gc.ca/essentialskills 
 
Human Resources and Skills Development Canada . (n.d.). Readers' Guide to 
Essential Skills Profiles: from http://www.hrsdc.gc.ca/eng/workplaceskills 
 
Irwin, L.,  Goldstein, J., Ford, K. (2002). Training in Organizations Fourth Edition. 
113 
 
Jackson, N. E., and Doellinger, H. L. (2002). Resilient readers? University students 
who are poor recoders but sometimes good text comprehenders. Journal of 
Educational Psychology, 94, 64–78. 
 
James, L., Moseley and Joan, C., Dessigner, (2010). Handbook of Improving 
Performance in the Workplace. Volume 3: Measurement and Evaluation. 
 
Johnston, P. H., and Winograd, P. N. (1985). Passive failure in reading. Journal of 
Reading Behavior, 17, 279–301. 
 
Katz, L., and Wicklund, D. A. (1971). Word scanning rate for good and poor readers. 
Journal of Educational Psychology, 62, 1380140. Cited, Jiaxiu Yang (2006), 
A Meta-Analysis of the Effects of Interventions to Increase Reading Fluency 
Among Elementary School Students. 
 
Kearns, D. (2010), Describing the Cognitive Characteristics of Reading Disability 
Subtypes. 
 
Kioka, K. (2000) Present and future of psychological aptitude tests for train 
operation divisions. RTRI REPORT, 14, 1-6 (in Japanese). 
 
Kirsch, I., Yamamoto, K., Norris, N., Rock, D., Jungeblut, A., and O’Reilly, P. 
(2001). Technical report and data file user’s manual for the 1992 National 
Adult Literacy Survey. Washington D.C.: National Center for Education 
Statistics: Washington D.C. Cited from Numeracy: Advancing Education in 
Quantitative Literacy. Retrieved on December 2011.  
 http://services.bepress.com/numeracy/vol14 
 
Kossek, E. E., Sharon, A., Lobel, (2001), Human Resource Management: 
Transforming The Workplace. 
 
Kubiszyn, T., and Borich, G. (2003). Educational Testing and Measurement: 
Classroom Application and Practice (7th ed.). Hoboken, NJ:John Wiley & 
Sons, Inc. 
 
Krejcie, R. V. and  Morgan, D. W. (1970). Determining sample size for research 
activities. Educational and psychological measurement, 30, 607-610. 
 
Kruidenier, J. (2002). Literacy assessment in adult basic education. In J. Comings, B. 
Garner & C. Smith (Eds.), The Annual Review of Adult Learning and Literacy 
(Vol. 3, pp. 84-151). San Francisco: Jossey-Bass. (2002b). Research-based 
principles for adult basic education reading instruction. Portsmouth, NH: 
RMC Research Corporation. Cited from John Bensemen, Alison Sutton, Josie 
Lander (2005. Working in the Light of Evidence, as well as Aspiration. A 
Literature of the Best Available Evidence about Effective Adult Literacy, 
Numeracy and Language Teaching. 
 
Kuraishi, S., Kato, M., and Tsujioka, B. (1957). Development of the “Uchida-




LaBerge, D., & Samuels, S.J. (1974). Toward a theory of automatic information 
processing in reading. CognitivePsychology, 6, 293–323. 
 
Linacre, J. M. (2009). A User’s Guide to Winsteps Ministep Rasch-Model Computer 
Programs.  
 
Linacre, J. M. (2006). Interpretasi MNSQ. Rasch Measurement Transactions. 
Retrieved  May 18 2011 from http://www.rasch.org/rmt/rmt162fhtm.  
 
Lipkus, I. M., (2001). Samsa G, Rimer BK. General performance on a numeracy 
scale among highly educated samples. Med Decis Mak. 21: 37–44. 
 
Matching Canadian’s Literacy Attainment to Actual Occupational Requirements 
(May, 2001). Bare Essentials : An Introduction to Essential Skills. 
 
McIntosh, S. and Vignoles, A. (2001). Measuring and assessing the impact of basic 
skills on labour market outcomes. Oxford Economic Papers 3 (2001), 453-
481. 
 
Merrifield and Juliet (2007). International Workforce Literacy Review. England. A 
Report Prepared for the Department of Labor, Government of New Zealand. 
Retrieved April 28, 2009, from http://dol.govt.nz/PDFs/upskilling-2007-
england.pdf 
 
Ministry of Advanced Education, B. C. (2007, September). Adult Opportunities 
Action Plan. From http://www.aved.gov.bc.ca/adulteducation 
 
Murphy, K. R. and Davidshofer, C. O. (2005). Psychological testing: Principles and 
applications. (6th ed.). New Jersey: Prentice-Hall 
 
Murray, T. S., Kirsch, I. S., and Jenkins, L. (1998). Adult Literacy in OECD 
Countries: Technical report on the First International Adult Literacy Survey. 
Washington, DC: National Center for Education Statistics. Cited from 
Building on our Competencies: Canadian Results of the International Adult 
Literacy and Skills Survey (2003). http://www.statcan.ca 
 
National Service Training Department, NSTD (2011). New I-Smart module to help 
NS trainees to master 3M. Retrieved September 12, 2011, from 
http://www.mmail.com.my).  
 
Noe, R. A. (2005). Employee Training and Development (Third Edition). New York, 
NY: McGraw-Hill. 
 
Oakhill, J. V., Cain, K., and Bryant, P. E. (2003). The dissociation of word reading 
and text comprehension: Evidence from component skills. Language and 
Cognitive Processes, 18, 443–468. 
 
Osterlind, S. J. (1998). Construction Test Items: Multiple-Choice, Constructed-




Pace, A. J. and Golinkoff, R. M. (1976). The relationship between word difficulty 
and access of single-word meaning by skilled and less skilled readers. 
Journal of Educational Psychology, 68, 760-767. Cited, Jiaxiu Yang (2006), 
A Meta-Analysis of the Effects of Interventions to Increase Reading Fluency 
Among Elementary School Students. 
 
Pallant, J. (2001). SPSS survival manual: A step by step guide to data analysis using 
SPSS for windows. Ver.10. Illinois: Allen & Unwin. 
Pazzaglia, F., Cornoldi, C., and Tressoldi, P.E. (1993). Learning to read: Evidence on 
the distinction between decoding and comprehension skills. European 
Journal of Psychology in Education, 8, 247–258. 
 
Pearson, D. (1990). Asking questions about stories. In A. Harris & E. Sipay (Eds.), 
How to increase reading ability (9th ed.). New York: Longman. 
 
Perfetti, C. A. and Hogaboam, T. (1975). Relationship between single word decoding 
and reading comprehension skills. Journal of Educational Psychology, 67, 
461-469. Cited, Jiaxiu Yang (2006), A Meta-Analysis of the Effects of 
Interventions to Increase Reading Fluency Among Elementary School 
Students. 
 
Perfetti, C. A. (1985). Reading ability. New York: Oxford University Press. 
 
Perfetti, C. A. (1999). Cognitive research and the misconceptions of reading 
education. In J. Oakhill & R. Beard (Eds.), Reading development and the 
teaching of reading: A psychological perspective (pp. 42–58). London: 
Blackwell.  
 
Peters, E., Vastfjall, D., Slovic, P., et al. (2006). Numeracy and decision making. 
Psychol Sci.  17: 408–414. 
 
Pinnell, G. S., Pikulski, J. J., Wixson, K. K., Campbell, J. R., Gough, P. B. and 
Beatty, A. S. (1995). Listening to children read aloud.  Washington, DC: 
Office of Educational Research and Improvement, U.S. Department of 
Education. Cited, Jiaxiu Yang (2006), A Meta-Analysis of the Effects of 
Interventions to Increase Reading Fluency Among Elementary School 
Students. 
 
Powell, R., Smith, R., Reakes, A. (2003). Basic Skills and Key Skills: A Review of 
International Literature. 
 
Rahaya, S. A. (2008). Inovasi dalam Pengukuran & Penilaian Pendidikan. Universiti 
Kebangsaan Malaysia. 
 
Rahaya, S. A., Idris, R. and Ishak, N. (2010). Differential Item Functioning in 
Malaysia Generic Skills Instrument, Journal of Education,Vol. 32,No.1, 2010, 
pp.1-10. 
 
Reyna, V. F., Lloyd, F. J., Whalen, P. (2001). Genetic testing and medical decision 
making. Arch Intern Med. 161: 2406–2408. 
116 
 
Roscoe, J. T. (1975). Fundamental research statistics for the behavioral sciences, 
New York: Holt. 
 
Rosenblatt, L. M. (1978). The reader, the text, the poem: The transactional theory of 
 the literary work. Carbondale, IL: Southern Illinois Press. 
 
Rosenblatt, L. (1991). Literature—S.O.S.! Language Arts, 68, 444-448. 
Rumelhart, D. E. (1977). Toward an interactive model of reading. In S. Dornic (Ed.), 
Attention and Performance (Vol. 6). Hillsdale, NJ: Earlbaum. 
 
Rumelhart, D. E. (1994). Toward an interactive model of reading. In R.B Ruddell, 
M. Rapp-Ruddell, & H. Singer (Eds.), Theoretical models and processes of 
reading (4th ed., pp. 864–894). Newark, DE: International Reading 
Association. 
 
Samuels, S. J., and Flor, R. F. (1997). The importance of automaticity for developing 
expertise in reading. Reading andWriting Quarterly: Overcoming Learning 
Difficulties, 13, 107–121. 
 
Schwartz, L. M., Woloshin, S, Black, W. C., Welch, H. G. (1997). The role of 
numeracy in understanding the benefit of screening mammography. Ann 
Intern Med. 127: 966–972. 
 
Secretary’s Commission on Achieving Necessary Skills, SCANS (1991). WhatWork 
Requires of Schools, US Department of Labor, Washington, DC. 
 
Secretary’s Commission on Achieving Necessary Skills, SCANS (1992). Skills and 
Tasks for Jobs, US Department of Labor, Washington, DC. 
 
Secretary’s Commission on Achieving Necessary Skills, SCANS (2011). Report for 
America (2000). U.S. Department of Labor, June 1991. What Work Requires 
of Schools. Retrieved July, 2011, from http://www.skillsbank.com/scans.html 
 
Sekaran, U. (2003). Research methods for business, Ed.4. Hoboken, New Jersey: 
John Wiley & Sons. 
 
Shankweiler, D., Crain, S., Katz, L., Fowler, A. E., Liberman, A. M., Brady, S. A., et 
al. (1995). Cognitive profiles of reading-disabled children: Comparison of 
language skills in phonology, morphology, and syntax. Psychological 
Science, 6, 149–156. 
 
Sheridan, S. L., and Pignone, M. (2002). Numeracy and the medical students’ ability 
to interpret data. Eff Clin Pract. 5: 35–40. 
 
Sheridan, S. L., Pignone, M. P., and Lewis, C. L., (2003). A randomized comparison 
of patients’ understanding of number needed to treat and other common risk 
reduction formats. J Gen Intern Med. 18: 884–892. 
 




Stanovich, K. E. (1986). Matthew effects in reading: Some consequences of 
individual differences in the acquisition of literacy. Reading Research 
Quarterly, 21, 360-407. Cited, Jiaxiu Yang (2006), A Meta-Analysis of the 
Effects of Interventions to Increase Reading Fluency Among Elementary 
School Students. 
 
Stanovich, K. E., Nathan, R. G., and Vala-Rossi, M. (1986). Developmental changes 
in the cognitive correlates of reading ability and the developmental lag 
hypothesis. Reading Research Quarterly, 21, 267-283. Cited, Devin Kearns 
(2010), Describing the Cognitive Characteristics of Reading Disability 
Subtypes. 
 
Stanovich, K.E., and West, R. F. (1989). Exposure to print and orthographic 
processing Reading Research Quarterly, 24, 402-433. 
 
Stasz, C., Ramsey, K., Eden, R., Melamid, E., and Kaganoff, T. (1996). Workplace 
Skills in Practice: Case Studies of Technical Work. 
 
Stasz, C. (2001). Assessing skills for work: two perspectives. Oxford Economic 
Papers 3. 
 
Steen, L. A. (2001). Mathematics and democracy: the case for quantitative literacy. 
USA: National Council on Education and the Disciplines. Cited from 
Building on our Competencies: Canadian Results of the International Adult 
Literacy and Skills Survey (2003). http://www.statcan.ca 
 
Steiner, R., Wiener, M., and Cromer, W. (1971). Comprehension training and 
Identification for good and poor readers. Journal of Educational Psychology, 
62, 506-513. Cited, Jiaxiu Yang (2006), A Meta-Analysis of the Effects of 
Interventions to Increase Reading Fluency Among Elementary School 
Students. 
 
Sticht, T. G. (1975). Reading for working: A functional literacy anthology. 
Alexandria, VA: Human Resources Research Organization. Cited from 
Building on our Competencies: Canadian Results of the International Adult 
Literacy and Skills Survey (2003). http://www.statcan.ca 
 
Storch, S. A., and Whitehurst, G. J. (2002). Oral language and code-related 
precursors to reading: Evidence from a longitudinal  structural model. 
Developmental Psychology, 38, 934–947. 
 
Szwed,  J. (1981). The ethnography of literacy. In M. Whitman (Ed.), Writing: The 
nature, development, and teaching of written communication: Vol. 1. 
Hillsdale, NJ: Erlbaum. Cited from Building on our Competencies: Canadian 
Results of the International Adult Literacy and Skills Survey (2003). 
http://www.statcan.ca 
 
The Conference Board of Canada, (2010). Safe Landings: Adult Basic Education at 
Bristol Aerospace. A Case Study. Bristol Aerospace Limited. Retrieved 
February, 2010, from  www.bristol.ca/Company.html.  
118 
 
Thompson, G. B., and Johnston, R. S. (2000). Are nonword and other phonological 
deficits indicative of a failed reading process? Reading and Writing, 12, 63–
97. 
 
Thompson, S. R. (2001). The five most important entry-level  employability skills 
that employers of the Chippewa Valley seek in entry-level job applicants.  
 
Tompkins, G. (2003). Literacy for the 21st century. New Jersey: Pearson Prentice 
Hall. 
 
Torgesen, J. K., Alexander, A. W., Wagner, R. K., Rashotte, C. A., Voeller, K. S. 
and Conway, T. (2001). Intensive remedial instruction for children with 
severe reading disabilities: Immediate and long-term outcomes from two 
instructional approaches. Journal of Learning Disabilities, 34, 33-58, 78. 
Cited, Caresa Lynn Young (2008), The Effects of Group Size on Reading 
Outcomes of Identified Nonresponders. 
 
United States Department of Labor, (1991). What Work Requires of Schools: A 
Secretary’s Commission on Achieving Necessary Skills (SCANS) Report for 
America 2000. Washington, D.C.: The Secretary’s Commission on Achieving 
Necessary Skills. 
 
Vygotsky, L. S. (1978). Mind in society: The development of higher psychological 
processes (M. Cole. John-Steiner, S. Scribner, & E. Souberman, Eds. & 
Trans.). Cambridge, MA: Harvard University Press. (Original work published 
1934). 
 
Vygotsky, L. S. (1986). Thought and language. Cambridge, MA: MIT Press. 
 
Ward,  J. (2003). Learners' voices : literacy and numeracy. Learning and Skills 
Research., 6(2), 38. Cited from John Bensemen, Alison Sutton, Josie Lander 
(2005. Working in the Light of Evidence, as well as Aspiration. A Literature 
of the Best Available Evidence about Effective Adult Literacy, Numeracy 
and Language Teaching. 
 
Washburn, Susan, Z., and Franklin, G. M. (1992) "A Modern Workplace in the Face 
of an Age-Old Problem: Illiteracy." Industrial Management, 
January/February 1992, pp. 2-4.    
 
Weber, G. (1971). Inner city children can be taught to read: Four successful schools 
(CGE Occasional Papers No. 18). Washington, DC: Council for Basic 
Education. (ERIC Document Reproduction Service No. Ed 057 125). Cited, 
Jiaxiu Yang (2006), A Meta-Analysis of the Effects of Interventions to 
Increase Reading Fluency Among Elementary School Students. 
 
Whitehurst, G. (2004). Evidence based education, from www.ncela.gwu.edu/ed/ 
iasconferences/plenary/whatworks.ppt Cited from John Bensemen, Alison 
Sutton, Josie Lander (2005. Working in the Light of Evidence, as well as 
Aspiration. A Literature of the Best Available Evidence about Effective Adult 
Literacy, Numeracy and Language Teaching. 
119 
 
William, J., Rothwell, Carolyn, K. Hohne, Stephen, B. King (2007). Human 
Performance Improvement: Building practitioner Performance.  
 
Wolfe, P., and Nevills, P. (2004). Building the reading brain preK–3. Thousand 
Oaks, CA: Corwin Press. 
 
Workinger, R. K. and Ruch, K. E. (1991). Workforce literacy: Problems and 
solutions. Human Resource Development Quarterly, 2, 251-62. 
 
Wright, B. D. and Masters, G. N (1982). Rating scale analysis. Chicago: MESA 
Press. 
 
Yang, J. (2006). A Meta-Analysis of the Effects of Interventions to Increase Reading 
Fluency Among Elementary School Students. 
 
Yatvin, J. (2002, 17 January 2002). Babes in the Woods: The Wanderings of the 
National Reading Panel. Retrieved October 1, 2004, from 
http://www.pdkintl.org/kappan/k0201yat.htm Cited from John Bensemen, 
Alison Sutton, Josie Lander (2005. Working in the Light of Evidence, as well 
as Aspiration. A Literature of the Best Available Evidence about Effective 
Adult Literacy, Numeracy and Language Teaching. 
 
Young, C. L. (2008), The Effects of Group Size on Reading Outcomes of Identified 
Nonresponders. 
 
 
 
